Phospholipid dependence of rat brain microsomal glucose-6-phosphate phosphohydrolase.
Partial lipid removal of rat brain microsomes by acetone-butanol extraction resulted in 32% loss of activity of glucose-6-phosphate phosphohydrolase (G-6-Pase) and an increase in Km and energy of activation (Ea) of the enzyme while the Vmax was lowered. The activity was restored by supplementation of microsomal total phospholipid (PL) and phosphatidylcholine (PC) in sonicated dispersions but not with neutral lipids, phosphatidyl ethanolamine, sphingomyelin, phosphatidylglycerol and cholesterol. In both intact and delipidated membranes, the activity was decreased by sodium deoxycholate and enhanced by dimethylsulfoxide. Egg yolk PC and asolectin influenced the activity to the extent of that produced by microsomal PC. PC increased the Km of the enzymatic reaction in intact microsomes but decreased the same in disrupted membrane while the Vmax was not affected in both the membranes. Addition of PC into the assay system lowered Ea of the reaction in both the membrane systems. However, there was no break observed in the Arrhenius plot. Ability of liver nonspecific lipid transfer proteins to introduce alien PL into brain microsomes was used to study lipid dependence of G-6-Pase and investigation of membrane-enzyme interrelationship. Protein catalyzed transfer of egg PC from a donor PC-cholesterol unilamellar liposomes resulted in substantial increase in microsomal membrane PC and total PL and a net reduction in the enzyme activity was observed in intact and delipidated membranes.(ABSTRACT TRUNCATED AT 250 WORDS)